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Description 

The present invention fs broadly directed to a de- 
vice for the controlled release of an active sub- 
stance into a fluid medium at a constant (i.e., zero- 5 
order) rate over an appredable or prolonged time 
interval. Said device comprises said substance lio- 
mogeneously disposed and contained tlie shape of a 
substantially truncated con© by means of an imper- 
meable wall or coating on the base and side (but not io 
the top) of said cone. When the device is a partially 
coated tablet, particularly a tablet comprising a 
pharmaceutically effective agent for oral use in a 
mammal, the present invention is also directed to a 
tablet press for use in the manufacture of a tablet 15 
in the shape of said substantially truncated cone, 
and (after fuUy coating such tablets by convention- 
al means) to an apparatus for removal of the tablet 
coating from the top (i.e., smaller diameter end) of 
the tablets. 20 

A readily manufactured device which will depend- 
ably release an active material (e.g., a pharmaceuti- 
cal agent, a cleanser or a deodorizer) at a zero-or- 
der rate Into a fluid medium (gaseous or liquic^ has 
remained an elusive goal, particularly when the de- 25 
vice is In the form of a tablet for controlled Invlvo 
release of a pharmaceutical agent into a biological 
fluid (e.g., the fluid of the gastrointestinal tract). 

An eariy proposed method was that of Jacobs, 
U.S. Patent 3,113.076 (1963) in which the dnig was 30 
combined in a suitable carrier and tablets obtained 
by an extrusion method. The principle was to form 
tablets with approximately equal outer and "inner" 
surfaces, the latter accessed by aperture(s). As 
the exterior surface Is dissolved, the area decreas- 35 
es, while as the Inner surface dissolves, the sur- 
face area Increases. Absent diffusion effects re- 
specting the interior surface, the total surface, and 
thus rate of solution, would remain relatively con- 
stant. In its simplest form. Jacobs' tablet Is a cyiln- 40 
der achieving equal inner surface by a multiplicity 
of cylindrical holes which are parallel to the axis of 
the outer cylinder, and accessed by the multiple ap- 
ertures at each end of the cylinder. A related, but 
more sophisticated device, which now takes into ao- 45 
count difhision effects wHh respect to the inner 
surfaces, is that of Brooke, U.S. Patent 3,851,648 
(1974). Brooke discloses a cylindrical container, 
closed at the ends, with a cavi^ in the shape of a 
cylinder sector with the aperture in the fonm of a 50 
slot in the outer surface of cylinder (parallel to the 
axis of the cylinder), said slot at the apex of the cyl- 
inder sector cavity. See also Brooke et al., J. 
Pharm. ScL 66, pp. 159-162 (1977). In practice, this 
device produces release rates which are initially 55 
high; Upper et ai., J. Pharm. Sci. 66, pp. 163-164 
(1977). It Is suggested that the device might be im- 
planted into body cavities, but there is no sugges- 
tion for use of this device in the form of an ordinary 
tablet, or for a method of manufacturing such a tab- 60 
let. 

Langer et al., AJ.Ch.E. Symposium Series, No. 
206, vol. 77, pp. 10-20 (1981) analyzed several ge- 
ometries for approaching zero-order release kinet- 
ics; a stab (open In one of Its major faces; a coated 65 



half-cylinder with a parallel, half-cylinder opening in 
its flat face; and a coated hemisphere with a small, 
open concavity in the center of its flat face. Only 
the latter provides predicted release rates close to 
zero-order, although even hare an Initially faster 
release Is predicted, a result shown in practice by 
Hsleh et al., J. Pharm. Sci. 72, pp. 17-22 (1983) for 
release of sodium salicylate. Hsieh et al. propose a 
method for fabrication of such hemispheric devices 
in tablet fomi by Initially molding a mixture of the 
drug and polymeric canier. Inserting a stick or bead 
into the center of the flat face, coating and finally 
removing the stick or bead from the face to form the 
small concavity. Such a metiiod is hardly amenable 
to high speed tablet manufacture. Even without 
such metiiods, major problems were encountered by 
Hsieh et al. In tiiis fabrication method, botii in tfie 
techniques of coating and in uniformly opening tiie 
cavity. 

Various types of boluses, for the relatively long 
term release of an active agent in the rumen or re- 
ticulum of a njminant mammal, based on designs simi- 
lar to those for tablets as discussed above, are al- 
so found in the prior art. See, for example, Dres- 
back, U.S. Patent 4,220,152 (1980), Cardinal. U.S. 
Patent 4,601.893 (1986) and Guerrero et al., U.K. 
Patent Appln. 2,077.103 (1980). 

More recentfy, Lai et al., Abstract No. 133, 
A.Ph.A. Meeting, October 21-24. 1985. derived 
mathematical dtffusional models for drug release 
from various geometries including "a hemisphere 
with a dimple-shaped releasing surface" (presum- 
ably as described above) and "a truncated cone 
and a tapered cylinder wrtti central releasing hole". 
No actual or suggested preparation of such tablets 
is indicated, nor is any possible advantage suggest- 
ed for tiie truncated cone over tiie coated hemi- 
sphere described above. 

We have now discovered a devtee for tfie con- 
trolled release of active sut>stance into a fluid medi- 
um at a substantially constant (i-e., zero-order) rate 
which comprises said substance homogeneously 
disposed, witii or without one or more inert diluents, 
and contained in tiie shape of a substantially trun- 
cated cone by means of an impermeable wall or coat- 
ing on tfie base and side of saki truncated cone. In a 
flret prefen*ed embodiment, the truncated cone has 
top to bottom (base) diameters In a ratio of 1 :2 to i :4 
and a height to base diameter in a ratio of 1 :1 to 1 :4. 
In a second prefered embodiment, the cone has a 
convex base, which minimizes any tailing effect in 
which there is slower release of the active product 
at tiie end of the release period. Optionally the 
sides of the cone, when viewed in cross-section, 
are concave in shape. The expression 
"substantially truncated cone" is intended to encom- 
pass not only a true truncated cone (alternatively 
called tiie frustum of a cone), but variants possess- 
ing said convex base, said concave sides, a small 
disc or flat cylindrical section at the base of the 
cone, and/or an oval or polygonal cross-section in 
place of tiie circular cross-section of the cone. The 
temi "fluid** is intended to encompass either liquid or 
gaseous medi& The expression "impermeable wall or 
coating" encompasses any material which prevents 
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any substantial movement of the contents or of the 
sunroundlng fluid across the wall or coating. 

Preferred embodiments of the present Invention 
include a device wherein the substance or sub- 
stances released are bloiogically active, such as an 5 
odor reducing, antimicrobial (germicidal) or pharma- 
ceutical substance. 

In one of its more prefen-ed embodiment, the de- 
vice is a tablet for oral administration to a mammal, 
which releases a phanmaceuticall/ active sub- 10 
stance into the fluid of the gastroirrtestinal tract of 
said mammal at a constant rate over an appreciable 
time interval. Such pharmaceutically active sub- 
stances include, , analgesics, anorexics, anthel- 
mintics, antibacterials, antifungals, antidepres- 15 
sants, antihypertensives, bronchodilators, Immuno- 
suppressants, antiinflammatories and blood glucose 
lowering agents. The active substance is usually 
combined with inert ingredients, to aid in tablet for- 
mation, and/or in controlling the rate of release of 20 
said active Ingredient For example, the exdpients 
will permit high speed tabietting by means of a tablet 
press which has been modified with an upper punch 
having a cavity which is in the shape of a substan- 
tially truncated cone, also a part of the present in- 25 
ventlon. Such tablets are coated with a material Inv 
permeable to the tablet contents and to gastrointes- 
tinal fluids, using methods well known in the art, 
Rnally, the impermeable coating is removed from 
the top of each cone shaped tablet, employing spa- so 
cial apparatus which is also part of the present in- 
vention. 

The inert ingredients employed In tablets can be 
of the dissolution type (i.e., eroding and generally 
dissolving at the same time as the active ingredi- 35 
ent), or they can iom\ a matrix which is not soluble, 
and retains its shape as the active ingredient dis- 
solves. When the inert ingredients are of the disso- 
lution type, the coating should be relatively rigid so 
as to retain Its shape as the tablet contents dis- 40 
solve away into the fluid of the gastrointestinal 
tract 

In its most prefenred embodiments, the present In- 
vention Is directed to tablets In which the pharma- 
ceutically active substance is an antihypertensive 45 
(particularly prazosin, trimazosin or doxazosin), an 
antianxiety agent (particularly hydroxyzine), a bron- 
chodilator (particularly pirixiterol) or a blood-glu- 
cose lowering agent (particutarty glipizide). 

In another more prefemed embodiment the so 
present invention Is directed to a bolus for reten- 
tion in the rumen or reticulum (I.e., the rumeno-retlc- 
ular sac) in longer temn treatment of ruminants. The 
bolus Is of a weight or shape so as to be retained In 
the rumen for at least two weeks, and so as to be 55 
readily administered by means of a conventional boi- 
ling gun. 

Representative of the drugs which can be used 
individually or in combination in the bolus devices 
described herein are the following: anthelmintics, in- 60 
duding morantel, pyrantel, oxantel, piperazine, di- 
ethylcarbamazine, levamisole, tetramisole, and hy- 
gromydn B; antibacterials induding sulfa drugs 
such as sulfanilamide, suffathiazole, sulfamethaz- 
ine, sulfaguanidlne, and sutfapyridne; tetracy- 65 



dines, such as 5-oxytetracydlne, chlorotetracy- 
dine, doxycydlne and Mannich bases thereof; peni- 
dllins such as ampldlUn, penicillin G; 
aminoglycosides such as neomycin, streptomydn, 
apramydn, bacitracin as Us zinc or methyl disalicy- 
dk; add derivative; macrolides such as erythromy- 
dn, oleandomydn and tylosin; antibacterial growth 
promotants such as avoparidn, polymyxin, lincomy- 
dn, bambermydn and efrotomycin; hormonal growth 
promotants including diethylstilbestrol, zearalanot 
and melengestroi acetate; antiparasitic agents such 
as amprolium; nutritional agents such as salts of 
magnesium, selenium, copper and vitamins such as 
thiamine hydrochloride; moilusdddes such as N- 
tritylmorphine; and bloat prevention agents such as 
alcohol ethoxylates and poly(oxyethylene)-po- 
ly(oxypropylene)-poiy{oxyethytene)polymers, e.g. 
poloxalene. 

Rgure 1 shows In cross-section a view of a tablet 
of the present invention, prepared on a convention- 
al tabietting machine using the punches of the 
present invention, then coated and the coating at 
the top of the cone removed by means of the coat- 
ing removal apparatus of the present invention. 

Figure 2 shows In perspective a segment of a flat 
cylindncal container with a cavity in the shape of a 
substantially truncated cone, having a convex base 
and a drcular aperature in the top drcular face of 
tiie cylinder which Is also tiie top of said cavity. 
When the device is a tablet, the container Is formed 
by high speed compression coating of a preformed 
tablet in the shape of a taincated cone. When the 
device is a bolus such a container can be filled by 
injecting the active ingredient In melted form. 

Rgure 3 represents a perspective view of Rg- 
ure 1, 

Rgure 4 illustrates in cross-section a tablet or 
container of the present invention witii prefen^d 
convex base and optional concave sides. 

Rgure 5 illustrates the unconventional upper 
punch, and conventional lower punch and die used 
in a conventional tablet press for the manufacture 
of uncoated tablet cores in the shape of a truncated 
cone. 

Rgure 6 shows In cross-section a side view and 
Figure 7 a view from above of apparatus useful in 
removing the coating from tfie top (smaller diameter 
end) of conventionally coated tablets which are in 
tiie shape of a truncated cone. 

Figures 8 and 9 show in side and top views an al- 
ternative fomi of the apparatus useful for remov- 
ing tiie top coating from tablets. 

Rgure 10 illustrates in perspective a bolus of the 
present invention. Rgure 1 1 illustrates in cross-sec- 
tion a back to back pair of fiat cylinders or discs 
which are mounted in a carrier to form the bolus of 
Rgure 10. 

Rgures 12-16 show tiie rate of release of active 
ingredient from tablets prepared In specific Exam- 
ples below. 

The present invention is readily practiced, offer- 
ing advantages over controlled release devices 
previously available. On advantage is the nearly 
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constant (zero order) rate of release of active in- 
gredient over virtually the entire release period, 
particularly when the base of the present truncated 
cone is convex In shape. Another advantage is the 
ease of manufacture, particularty in the case of tab- 
lets containing pharmaceutically active agents for 
use In mammals, where the present invention fur- 
ther provides apparatus useful in the manufacture 
of such tablets. 

When the device is maao in nature, such as a de- 
vice for slow release of a deodorizer into a room or 
of an antimicrobial agent and/or a deodorizer into a 
toilet tanK the wall can be constructed as a contain- 
er from standard construction materials, such as a 
moldable plastic, using methods standard in the art. 
The preconstnjded container can then be filled with 
the active agent, usually In an inert carrier. Such a 
device Is illustrated in Figure 4, in crass-section^ 
having an impermeable wall 41 on the convex bottom 
44 and concave side 42i access of the contents to 
the fluid environment at the top 42 of the tmncated 
cone, and contents In the shape of a substantially 
truncated cone. 

When the present device is a tablet, ordinary cy- 
lindrical or drum shaped tablets containing the de- 
sired active ingredient and excipients can be 
formed on a conventional tablet press, then ground 
or filed to produce tablets of the desired tnjncaled 
cone shape, hand coated and the coating removed 
from the top of the truncated cone with a razor 
blade. However, the present invention further pro- 
vides apparatus for the much more highly efficient 
manufacture of such tablets. 

In said efficient manufacturing process, uncoat- 
ed tablets are initially formed in the desired shape 
of a truncated cone on a single or multistation tablet 
press which Is conventional except for the use of 
an upper punch having a cavity substantially in the 
shape of a truncated cone. Figure 5 illustrates in 
cross-section such an unconventional upper punch 
51 having a cavi^ §± In the shape of a truncated 
cone, used in conjunction with a conventional die Sg 
and lower punch gg which can be flat or preferably 
convex, as shown. 

Rgure 1, representing a finished tablet, can also 
be used to illustrate the shape of the present punch- 
es and die. Thus, in cross-section, the face of the 
upper punch Is represented by a line connecting 
points CBAHGF, with the cavity designated as 1, 
while the face of the lower punch in convex form 
(cavity designated as ^ Is represented by the 
curved line OE The inside diameter of the die is the 
straight line OE (or CF). matching the outside diame- 
ter of each punch. The punches and die are conven- 
tionally manufactured to the desired specifications. 

Although powdefB of active compounds having 
appropriate physical properties can be tabletted 
without exdpients, the active compound will general- 
ly be thoroughly blended with conventional, phanna- 
ceutically acceptable tablet excipients to fomi either 
tablets of the dissolution type {where the exdpient 
disintegrates and generally dissolves along with the 
active ingredi nt) or of the matrix type (where the 
activ ingredient diffuses into th surrounding me- 
dium leaving the matrix Intact}. Excipients typically 



used for either purpose are exemplified below. 

Since in standard operation of the tablet press, 
the upper and lower punches do not touch one an- 
other, and each punch will generally have a sn^all 
5 flat area at its outer edge, the tablets fonmed in this 
manner necessarily possess a flat cylinder or disc 
shaped central portion, designated as 2 in Figure 1 
and 22 in Figure 3. The thickness (CD/DF In Rgure 
1) of this disc shaped portion can be minimized, e.g., 
10 to as little as 0.02 to 0.04 Inches (0.05 to 0.102 cm), 
but even if it is relatively thick, e.g. even up to one 
quarter of the height of thp truncated cone, it will 
not have a significantly adverse effect on the de- 
sired 2en>-order rate of release of the active inare- 
15 dient. ^ 
Once formed the tablets are optionally compres- 
sion coated by conventional methods (see Ellis et 
al.. Chapter 10. "Tablet Coating", in "The Theory 
and Practice of Industrial Pharmacy". Lachman et 
20 al.. eds.. Lea and Feblger, 1970, p. 207 et seq.) to 
fomi cylindrical or drum shaped tablets, as illustrat- 
ed in Rgure 2, where, in segmented perspective. 10 
represents the original truncated cone shaped tab- 
let, having a convex base 12 and containing the ac- 
25 five ingredient and daig release surface accessing 
the environment at 12, and the vertically cross- 
hatched portion refers to the added compression 
coating 11 having an over-all c^ndrical shape. 
However, it is preferred at this stage to coat the 
30 tablets using conventional methods and materials. 
See Ellis et al., loc. cit The coating materials which 
are used are substantially Impermeable to the tablet 
contents and to the uttinnate gastrointestinal fluid. 
Such conventional materials include aqueous dis- 
ss persions of ethyl cellutose (e.g. Aquacoats sold by 
FMC Corp.) which are sprayed onto the tablets and 
the coating dried In converrtionai coaling pans. On 
an experimental scale, coating Is conveniently ac- 
complished by repeated dipping of the tablet in a vol- 
40 otile organic solution of a polymer such as ethylene- 
vinyl acetate copolymer and drying. Methylene 
chloride or toluene are the preferred solvents when 
the tablet coaling is an ethyiene-vinyi acetate co- 
polymer. 

45 The last stage in the manufacture of present par- 
tially coated tablets employs further unconventional 
apparatus, whose purpose Is to remove the imper- 
meable coaling from the top (or small end) of the 
truncated cone, so as to permit ultimate access of 

50 the tablet contents to intestinal fluid Two views of 
such apparatus, particulariy useful for the manu- 
fecture of experimental quantitfes of tablets of the 
present type, are illustrated In Rgures 6 and 7, in 
side and top views, respectively. Tablets £2 are 

55 seated in con-esponding perforations 3 in the mov- 
able plate §1/ 21. The perforations are also in the 
shape of truncated cone which Is substantially equi- 
angular with the truncated cone of the tablets, but 
of lesser height The larger top diameter of the per- 

60 fbrations is usually similar to. but not larger than the 
diameter and the large end of the tablets. The small- 
er diameter at the bottom of tiie perforations is larg- 
er than th diameter at the small end of the tablets, 
such that at least some portion of th seated tablets 

65 will be below tiie plane of the plat . 
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As the plate SI/ Zl 's moved from right to left in 
Figure 6 and 7, the tablets 63 move under and are 
held in place by the support means gg/ 72 as they 
move over the grinding means 64/ 24 (©.g. a rotary 
cutting wheel or grinder rotated by a motor ^ Z5)r 5 
adjusted so as to remove the coating from the small- 
er end of each tablet. As the finished tablets move 
further to the right, they are ejected from the plate. 

Apparatus for larger scale operation is illustrat- 
ed in Figures 8 and 9, side and top views, respeo- 10 
tively. The tablets are held in like perforations In a 
circular plate S2/ S& rotated by an attached variable 
speed motor 86. The tablets are seated into the like 
shaped perforations In one segment of the circular 
plate by vibrational means, e.g., a vibrating bowl 15 
feeder sa/S2* The support means Sd will permit only 
those tablets which are seated to move, by rotation 
of the ptate, into the stationary grinding station, 
comprising a cutter wheel or grinder 85/ ^ and at- 
tached variable speed motor 86/ 94- Waste powder 20 
is collected in a bin 87 below the grinding means. 
Once finished, the tablets will be ejected In the next 
segment, e.g., by a combination of a sloping station- 
ary plate mounted below the moving plate which un- 
seats the tablets and a stationary gate, perpendlcu- 25 
lar to the moving plate and mounted at an angle 
which sweeps the dismounted, finished tablets into a 
receptacle; or by an air ejector means £^ £1 such 
that the tablets exit via chute £1 to a receptacle S9. 

In order to more dependably achieve a substan- 30 
tially constant tablet to tablet uncoated release ar- 
ea, concave sided tablets or slight tapering of the 
side at the top the truncated cone of the fully coat- 
ed tablets prior to removal of the top coating by ma- 
chine. In this way, any slight tablet to tablet varia- 35 
tion in the depth of cut will lead to Insignificant varia- 
tion in the release area. 

Rnlshed tablets prepared In this manner are illus- 
trated by Rgures 1, 3 and 4. Rguros 1 and 3 repre- 
sent a tablet in the form of a truncated cone having 40 
a convex base and a small cyciindrical section or 
disc at the base of the cone and a convex base. In 
Rgure 1 , the cross sectional area 1 is the portton of 
the tablet formed by the upper punch, Z is the flat 
disc formed by the die, ^ is the convex base portion 45 
formed by the lower punch, ^ is the impermeable 
coating and £ is the tablet face from which the coat- 
ing has been removed. Rgure 3 shows a like tablet 
in perspective. The tablet coating has been re- 
moved from the fece 21- The volume 32 »s the per- 50 
tion of the tablet formed by the upper punch, ^ is 
the flat disc formed by the die, and 2^ is the convex 
base formed by the lower punch. Rgure 4 illus- 
trates an altemative embodiment of the tablet in 
cross section, having coating coating free sur- 55 
face 4^ concave shaped side ^ and convex base 
M. 

The finished tablets are tested invttro for zero 
order release of the active ingredient as detailed in 
the Examples below. The invitro tests are conreiated 60 
with the invivo rate of release, for example, by 
measuring the blood levels of an active agent over 
time following ingestion of the tablet 

When the present device is used for delivery of 
active agent(s) to a njminant mammal it will generally 65 



be In the form of a bolus for long term delivery (e.g., 
2 weeks or more) In the rumeno-retrcular sac (rumen 
or reticulum) of a ruminant animal, dosed orally by 
means of a conventional boiling gun. The bolus is de- 
signed so that it is of a size that will permit introduc- 
tion into the rumeno-reticuiar sac via the esopha- 
gus, and retained there by means of its weight, or 
by means of a change in shape which occurs after 
its administration. 

In the present instance. It is convenient to pre- 
pare discs or drums containing a cavity substantial- 
ly in the shape of a truncated cone with ultimate ac- 
cess to the nimeno-reticuiar environment at tire top 
of a cone as a circular opening in the face of the 
drum or disc. The active ingredients are homogene- 
ously blended with a meltable polymer powder (for 
example, the bioerodable p-dloxanone or 65/35 lac- 
tide glycollde copolymer of U.K. Patent 2,077,103), 
the blend melted and Injection molded in the desired 
truncated cone shape. As shown in Rgure 11, the 
molded drug containing cones are then mounted by 
means of an adhesive 113 into a cylindrical shaped 
holder HL conveniently constructed of moldable 
plastic, so as to have on opposite faces drug re- 
lease surfaces Ug. Alternatively, preformed discs 
having a cavity in the shape of a truncated cone, 
e.g., as illustrated in Figure 2, are injected with the 
drug in a meitable polymer, and after cooling and so- 
ndlflcation, glued back to back to form a (finder 
similar to that shown In Rgure 11 with like dnjg re- 
lease sur^ces 112 on opposite faces. As shown in 
Rgure 10, the cylinders or "double discs'* lfl4 hav- 
ing dnxg release surfaces K22 on opposite faces 
are mowited into a rack IQl conveniently construct- 
ed of moldable plastic or metal. The cylinders are 
spaced in a manner which permits access of the mix- 
ture of active Ingredient(s) and polymer to the ulti- 
mate rumeno-reticular environment The rack and 
mounted discs form an elongated cylinder well suit- 
ed for introduction into the remeno-rettcular sac by 
means of a boinng gun. The drug release surfaces 
112 at each end of the elongated cylinder access the 
environment directly, and two such surfaces ac- 
cess each space within the etongated cylinder. 
When the rack ts of plastic construction, a rectan- 
gular flap 123 is permanently attached by snaps or 
by means of a water insoluble glue along Its edge 
AB. The rectangular flap, constructed of an insolu- 
ble, flexible and resitent material is wrapped in rolled 
configuration around the elongated cyflnder, con- 
strained in that configuration by a constraining 
means, e.g., attached on the opposite edge CD of 
tiie rectangular flap edge with a water soluble glue, 
e.g., gelatin or a starch or cellulosed based paste. 
Once orally injected into the mmen or reticulum, the 
constraining means dissolves, releasing the flap at 
the edge CO. The resilent flap then unrolls to pro- 
vide a substantially flat flap 1^ as illustrated, the 
whole providing a geometric shape and see which 
retains the device within the mmeno-rettcular sac. 
The flap is suitably constructed of polyethylene or 
of a thermoplastic elastomer such as a sty- 
rene/elastomer block copolymer, or polyuretiiane 
and polyester/polyether block copolymers (see 
"Mod m Plastics Encyclopedia 1985-1986, pp. 97- 
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99). Alternatively, the rack is constructed of metai 
or ceramic so as to have sufficient weight to be re- 
tained in the rumeno-reticular sac by meas of gravi- 
ty, without need for a releasable flap. 

The following examples are given by way of illus- 
tration and are not to be construed as limitations of 
this invention, many variations of which are possi- 
ble within the scope and spirit thereof. 

EXAMPLg 1 

Dissolution Type Tablets of Sn^tum Ben^oate 

Powders of sodium benzoate (30 parts by 
weight), spray dried lactose (69.5 parts by weight) 
and magnesium stearate (0.5 parts by weight) were 
thoroughly blended By compression means, the 
blend was compressed Into ordinary flat cylindrical 
tablets having a height of 0.17 Inches (0.432 cm) 
and a diameter of 0.41 inches (1 .041cm). Using an or- 
dinary ffle, the tablets were filed down into the 
shape of truncated cones, retaining the original 
height and base dimensions. In this manner, two siz- 
es of tablets were prepared, one having a 0.2 Inch 
top diameter (a topixrttom ratio of 1 5) and weighing 
0.34 g.. and the other having a 0.14 inch (0.356 cm) 
top diameter (a top±Krttom ratio of 1:3) and weighing 
0.30 g. The tablets were hand coated by repeated 
• dipping of a portion of the tablet into a 10% methy- 
lene chloride solution of et hylene-vinyl acetate co- 
polymer (Bvax® 40. DuPont, 40% vinyl acetate) 
and drying, in this case a total of 3 coats were ap- 
plied to all portions of each tablet The cross sec- 
tion of coating at the top of each tablet was re- 
moved with a razor blade. 

To test the rate of dissolution, simulated intestinal 
fluid was prepared by dissolving KHzPO* (13.6 g.) 
in 1 800 ml. HzO, adjusting the pH to 7.5 with about 1 6 
ml of 6N NaOH, and finally diluting to 2 1. with H2O. 
The fluid (1 10 ml.) was measured into each of six 100 
ml., clear glass, Wheaton vials. One tablet was add- 
ed to each vial. The vials were stoppered and held 
on a laboratory shaker with rubber bands. The vlals 
were rotated at B rpm at 24*C. At 0,5 hour inter- 
vals, 1 ml. samples were withdrawn from each vial, 
and replaced with 1 ml. fresh simulated intestinal flu- 
id. At the same time, depletion geometry was moni- 
tored by examining individual tablets. The tablet con- 
tents gradually eroded from top to the base of the 
tablet over 6 hours. The results of the present dis- 
solution study with tablets having a 1:2 top.-bottom 
ratio are shown in Rgure 12. The results with the 1 :3 
top:bottom ratio tablets are shown in Rgure 13. 

EXAMP^^g 

Matrix Tvoe Tablets of Sodium Ben2oate 
Method A 

Powders of sodium t)enzoate (30 parts by 
weight), ethyl cellulose (40 parts by weight), spray 
dried lactose (29.5 parts by weight) and magnesium 
stearate (0.5 parts by weight) were thoroughly 



blended. By the methods of the preceding Example, 
lilce tablets were prepared. 

These tablets were tested for rate of dissolution 
by the method of the preceding Example. Since 
5 these tablets were of the matrix type, no erosion of 
the tablet contents was evident as the sodium ben- 
zoate dissolved. The results obtained with present 
matrix tablets of 1:2 top:bottom ratio are shown in 
Rgure 14. The results with 13 topix)ttom ratio are 
10 shown in Rgure 15. 

Methods 

Powders of sodium benzoate (13.80 g., 30 parts 
15 by weight), ethyl cellulose (18.40 g.. 40 parts by 
weight), spray dried lactose (12.90 g., 28 parts by 
weight) were combined in a 250 ml. amber bottle and 
blended by tumbling for 10 minutes on a Rsher-Ken- 
dail mixer. The blend was screened through a U.S,S. 

20 Screen #40 sieve and rsbiended for 5 minutes. 
Then magnesium . stearate (0.90 g., 2 parts by 
weight) was added and the mixture blended for an 
additional 5 minutes. The resulting blend was com- 
pressed into tablets on a conventional single punch 

25 tablet press (Manesty, Model F3) in manual mode, 
using a specially designed upper punch with truncat- 
ed cone cavity (as illustrated in Rgure 6, with dimen- 
sions corresponding to those of the resulting tablet, 
as noted below), a conventional die and a conven- 

30 tional round covex lower punch. The average weight 
of the resulting tablets was 362 mg., containing 108 
mg. of sodium benzoate. The tablet dimensions 
were: top diameter. 0.135 inches (0.343 cm); bottom 
diameter 0.41 inches (1.041 cm); over-ail height, 

35 about 0.23 inches (0,102 cm); the flat, cylindrical 
portion at the base of the truncated cone was 0.04 
Inches thick. The tablets were readily handled; they 
were not friable, having a more than acceptable 
range of tablet hardness (Kp«7.5) when convention- 

40 ally measured on a Heberiin Hardness Tester. The 
tablets were coated according to the method of Ex- 
ample 1, except that a toluene was used as the sol- 
vent for the copolymer. The coating was removed 
from the smaller, fiat end of the truncated cone by 

46 manual operation of the apparatus shown in Rgures 
6 and 7. 

~ The dissolution of the resulting tablets was stud- 
fed by the rotating baslcet method (50 rpm) at 37»C. 
in 0.01 M phosphate buffer at pH 3, othenivlse ac- 
50 cording to the method detailed In Example 1 . The re- 
sults are shown In Rgure 16. 

EXAMPLE 3 

55 Trimazofiin Tablets 

Trimazosin hydrochloride monohydrate (15.50 g., 
equivalent to 13.80 g., of anhydrous free base), lac- 
tose (1 1 .14 g.). ethyl cellulose (1 8.40 g.) and magnesi- 

eo urn stearate (0.90 g.) were blended and formed into 
tablets according to the preceding Example. The tat>- 
lets weighed 320 mg., containing 96 mg. of trima- 
zosin (free base) activity. They showed an accepta- 
ble range of tablet hardness (8-8.5), and were of 

65 substantially Identical dimensions to those of the 
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preceding Example, except that the thickness of the 
flat cylinder at the base of the truncated cone was 
0.03 inches (0.076 cm). The tablets were coated and 
the flat top removed in the same manner as in the 
preceding Example. 5 

EXAMPLE 4 

gertralipe Tablets 

10 

Sertraline HCI (antidepressant, (+)- £l§-4-(3,4- 
dichiorophenyl)-1A3,4-tetrahydro-l^-methyinaph- 
th famine; 15.50 g., equivalent to 13.80 g. of free 
base) and like quantities of the same excipients 
were converted to tablets according to the preced- 15 
ing Example. The tablets were of like dimensions, ex- 
cept that the disc shaped portion at the base of the 
truncated cone was 0.05 inches (0.127 cm) thick. 
Tablet hardness was acceptable (8.4). The weight 
of the tablets was 420 mg.. con-esponding to 126 20 
mg. of sertraline (free base activity). 

Controlled release tablets containing the desired 
activity level of prazosin, doxazosin, hydroxyzine, 
pirbutenol and glipizide are prepared In like manner. 

EXAMPLES ^ 

Morantel Tartrate Bolus 

Powders of morantel tartrate and ethylene vinyl 30 
acetate copolymer are blended in the proportion of 
55:46 by weight. Suitable copolymer designated 
MLi-760 Is available from U.S. Industrial Chemical 
Co. by injection molding, this mixture Is formed into 
the shape of truncated cones having a convex 35 
base, with top diameter 0.23 inch (5.08 cm), base di- 
ameter 0.7 inch (1 .77 cm) and height 0.41 inch. As il- 
lustrated in Rgure 11, each cone is fitted and glued 
into a flat cylinder or disc (premoldsd of polyethyl- 
ene) having a like shaped (»vity, and each pair of 40 
discs is glued back to k)ack. Rve pairs of discs are 
mounted into a polyethylene rack as shown in Figure 
10, with 0.3 inch (13.46 cm) space between each pair 
of discs. The overall length of the cylindrical rack 
is 5.3 inches (13.46 cm) and the diameter 1 inch. A 45 
rectangular flap, 5.3 (I3.46)x 4 (10.16 cm) inches 
with rounded comers, Is cut from 0.03 inch (0.076 
cm) thick high density polyethylene sheet and at- 
tached by a 5.3 inch (13.46cm) side with water insol- 
uble glue to the cylindrical rack, as shown in Rgure 50 
10. Rnaliy, the flap is wrapped around the cylindri- 
cal rack and attached along the other 5.3 side by a 
tape having a water soluble adhesive. The bolus 
contains 4 g. morantel base activity. 

In like manner, triple sulfa bolus are prearsd by 55 
substituting the morantel tartrate with 18 parts by 
weight of sulfamethazine, 16 parts by weight of sul- 
famerazine and 18 parts by weight of sulfathiazole. 

EXAMPLE 6 60 

Diaper Pail Deodorarn 

A cylindrical container, substantially as illustrat- 
ed in Rgure 2, having an outside diameter of 3 Inch- 65 



es (7.62 cm) and a height of 2 Inches (5.08 cm), and 
truncated cone shaped cavity wHh 0.8 inch diameter 
opening at the top. 2.3 inch (5.08 cm) diameter base 
and height of 1.4 inches (3.55 cm), is constructed of 
polyethylene by Injection molding. A mixture of q- 
dichtorobenzene and polyethylene glycol (average 
molecular weight 1000) in 60:40 portions by weight 
is melted by warming. The container Is filled with the 
melt, which solidifies on cooling to room tempera- 
ture, and sealed with paper. The latter is removed 
prior to use as a deodorant in the air space of a dia- 
per pail, where it is effective for at least several 
days to 2 weeks or more. 

EXAMPLE 7 

Toilet Tank Germicide 

The polyethylene container of the preceding Ex- 
ample is filled with a melted mixture of germicidal Qr 
phenylphenol and Q-dioxanone In 1:10 ratio by 
weight The filled container Is cooled and sealed with 
paper. The paper is removed just prior to use In a 
toilet tank where It provides effective germicidal ac- 
tion for several weeks under typical use conditions. 

Claims 

1. A device for the controlled release of one or 
more active substances into a fluid medium which 
comprises said sut}stance homogeneously dis- 
posed, with or without one or more inert diluents, 
and contained In the shape of a substantially trun- 
cated cone by means of an Impermeable wall or coat- 
ing on the base and side of said truncated cone, 

2. A device of claim 1 wherein the ratio of the di- 
ameters of the top to the base of the truncated cone 
is in the range of 1:2 to 1:4, and the ratio of the 
height to the diameter of the base is in the range of 
1:1 to 1:4. 

3. A device of claims 1 or 2 wherein the truncated 
cone has a convex base. 

4. A device of any preceding claim wherein the 
truncated cone has a concave side. 

5. A device of any preceding claim wherein the 
substance is biologically active. 

6. A device of any preceding claim wherein the 
activity Is germicidal, pharmaceutical or prevents 
or reduces odors in or emanating from the fluid me- 
dium. 

7. A bolus for oral administration into the reticu- 
lum or rumen of a ruminant mammal, saki bolus being 
retained \n said rumen or reticulum and releasing 
one or nrMre active agents into the environment of 
said rumen or reticulum at a substantially constant 
rate over a prolonged period of time, which compris- 
es one or more devices as claimed in any preceding 
claim sakI active agent or agents homogeneously 
disposed in a matrix and contained in tiie shape of 
one or a plurality of substantially truncated cones 
by means of an tmpenneable wall on the base and 
side of said truncated cone or cones. 

8. A bolus of claim 7 having said active agent 
contained in a plurality of truncated cone shaped 
cavities In a plurality of flat cylinders or discs 
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mounted in a carrier of elongated cylindrical shape 
and spaced to permit of access of the top of said 
truncated cones to said environment of the rumen 
or reticulum, said canler having an attached flexi- 
ble and resilient flap capable of constrainment in 5 
rolled configuration around said elongated cylinder 
by a constraining means which releases said flap 
once in the environment of the reticulum or rumen, 

9. A bolus of claim 8 wherein the active agent is 
morantet or a phannaceutically acceptable salt 10 
thereof in a polymer matrix. 

10. A tablet for oral administration to a mammal 
which releases a pharmaceutically active sub- 
stance into the fluid of the gastrointestinal tract of 

said mammal at a constant rate over an appreciable 15 
time interval which comprises a device as claimed in 
any one of claims 1 to 6 said substance homogene- 
ously disposed, with or without one or more pharma- 
ceutically-acoeptable diluents, and contained, in the 
shape of a substantially runcated cone, by means 20 
of an impermeable coating or ^1 on the base and 
side of said truncated cone. 

1 1 . A tablet of daim 10 In which said substance is 
contained by means of coating. 

12. AtabletofclaIm10or11 wherein the substance 25 
is an antihypertensive, an antianxiety agent, a bron- 
chodilafor or a blood-glucose lowering agent 

13. A tablet of claims 10 to 12 wherein the sub- 
stance is prazosffi, trimazosin, doxazosin, hydroxy- 
zine, sertraline, pirbuterol or gfipiztde. so 

14. A single-station or multistation tablet press 
for use in the manufacture of tablets in the shape 
of a substantially truncated cone which, at each sta- 
tion, comprises 

(a) a conventional, round and flat or convex low- 35 
er punch; 

(b) a conventional, round die; and 

(c) a con^sponding upper punch having a cavity 
which is in the shape of a substantially truncated 
cone. 4Q 

15. A tablet press of daim 14 wherein the side of 
the cone shaped cavity Is concave in shape. 

16. A tablet press of any one of claims 14 to 15 
wherein the ratio of the diameters of the top and the 
base of said truncated cone is in the range of 1 :2 to 45 
1:4 and the ratio of the height to the diameter of the 
base is in the range of 1 :1 to 1 :4. 

17. An apparatus for removing the coating from 
the smaller diameter end of a fully coated tablet 
which is substantially In the shape of a first sub- 50 
stantially tmncated oone. which comprises 

(a) a moving, horizontal plate containing a plurall- 
iy of perforations In the sh^ of a second equi- 
angular truncated cone of lesser height, having 

its larger diameter at the top of the plate and no 55 
larger than the larger diameter of said first tnjn- 
cated cone, and Its smaller diameter at the bottom 
of the plate and larger than the smaller diameter 
of said first tnjncated cone; 

(b) a means for seating said fully coated tablets in so 
said perforations; 

(c) a stationary support means above said mov- 
ing plate to hold the seated tablets in place; 

(d) a stationa^ grinding means below the plane of 
said plate spaced so as to remove the coating 65 



from the smaller diameter end of said supported 
tablets; 

(e) a means of ejecting the finished tablets. 

18. A process for the preparation of a tablet of 
dalm 10 which comprises the steps of: 

(a) fomiing uncoated tablets in the shape of a 
substantially truncated cone In a single^tatton or 
multistation tablet press comprising a convention- 
al, round and flat or convex lower punch; a con- 
ventional, corresponding round central die; and a 
con-esponding upper punch having a cavity 
which is in the shape of a substantially truncated 
come; 

(b) fully coating said uncoated tablets with an im- 
permeable coating by conventional means; 

(c) removing the coating fham the smaller diame- 
ter end of the fully coated tablets by means of ap- 
paratus comprising a moving horizontal plate hav- 
ing perforations of a shape and size to seat said 
tablets with the smaller end below the plane of the 
plate; a means for seating said fully coated tab- 
lets in said perforations; a stationary support 
means above said moving plate to hold said tab- 
lets in place; a stationary grinding means below 
the plane of said plate spaced so as to remove 
the coating from the smaller diameter end of the 
fully coated tablets; end a means for ejecting the 
finished tablets. 

19. A process of daim 18 wherein in step (a) the 
lower punch is convex. 

PatentansprOche 

1. Einrichtung fOr die kontroRierte Freigabe einer 
Oder mehrerer aktiver Substanzen in ein fiuldes 
Medium hinein, welche diese Substanz homogen 
verteilt mit Oder ohne ein oder mehrere inerte(s) 
VerdQnnungsmittel, und in Form eines im wesentii- 
chen stumpfen Kegels gehalten enthSlt und zwar 
mittels einer undurchl3ssigen Wandung oder Be- 
schlchtung auf der Basis und den Seiten dieses Ke- 
gelstumpfs. 

2. Einrichtung nach Anspnjch 1, wortn das Ver- 
haltnis der Durdimesser vom oberen Ende zur Ba- 
sis des Kegelstumpfs Im Berelch von 1:2 bis 1 :4 Ilegt 
und das Verh3ltnis der Hdhe zum Durdimesser der 
Basis im Berelch von 1:1 bis 1:4 ilegt. 

3. Einrichtung nach den AnsprOchen 1 oder 2, 
worin der Kegelstumpf eine konvexe Basts aufwelst 

4. Einrichtung nach irgendeinem vortiergehen- 
den Anspruch, worin der Kegelstumpf elne konkave 
Seite aufwelst 

5. Gnriditung nach Irgendeinem vortiergehenden 
Anspruch, worin die Substanz blologisch aktiv ist 

6. Gnrichtung nach Irgendeinem voriiergehenden 
Anspruch, worin die Aktivltat germizid oder pharma- 
zeutisch ist oder GerOche vertiindert oder vermln- 
dert, die in oder aus dem fkjiden Medium freigesetzt 
werden, 

7. Bolus fOr die orale Verabreichung in den Netz- 
magen oder den Pansen eines wiederitkuenden Sau- 
gers, wotiel der Bolus Im Pansen oder Netzmagen 
zurQckgehalten wind und ein oder mehrere aktlve(s) 
Mittel mit einer im wesentilch n konstanten Qe- 
schwindigkeit Qber einen Idngeren Zeitraum In die 
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Umgebung des Pansens oder Netzmagens freisetzt 
und der eine oder mohrere Hnrichtungen nach ir- 
gendelnem vorhergGhenden Anspruch umfaSt, wo- 
bei das bzw. die aktive(n) Mittel homogen in einer 
Matrix verteiil und In Form eines oder einer Vlelzahl s 
von im wesentlichen stumpfen Kegels(n) enthalten 
ist und zwar mrtteis einer undurchlassigen Wan- 
dung auf der Basis und den Serten dieses Kegel- 
stumpfes Oder dieser KegetstOmpfa. 

8. Bolus nach Anspruch 7, der das al<tive Mittel io 
In einer Vlelzahl von Hohlraumen in Form eines Ke- 
gelstumpfes In einer Vlelzahl flacher Zyllnder oder 
Scheiben enthSIt, welche in elnem Tragargestell 
iangll(^er zyiindrischer Form montiert und in einem 
Abstand angebracht sind, um der Oberseite der Ke- 15 
geistOmpfe Zugang zur Umgebung des Pansens 
Oder Netzmagens zu gewahren, wobei das Trager- 
gestell eine daran befestigte flexible und elastische 
Manschetle aufweist, die in geroilten Zustand um 

dem langlichen Zyllnder mitteis einer Haftevonich- 20 
tung gehaiten werden l^ann, die diese Manschette, 
nachdem sle sich In der Umgebung des Netzmagens 
Oder Pansens befindet abldst 

9. Bolus nach Anspruch 8, worin das aktive Mit- 
tel Morantel oder ein pharmazeutlsch annehmbares 25 
Salz desselben in einer Polymermatrix 1st 

10. Tablette zur oralen Verabreichung an einen 
Sauger, die eine pharmazeutisch aktive Substanz 
bei konstanter Geschwindigkeil Qber einen deutli- 
chen Zeitraum in die Flussigkeit des Qastrointe- 30 
stinaltraktes dieses Saugers freisetzt und eine Ein- 
rlchtung nach Irpendelnem der AnsprQche 1 bis 6 
umfaBt, wobei die Substanz, mil oder ohne ein oder 
mehrere phamiazeutisch annehmbare(&) VeidOn- 
nungsmittel, homogen verteilt und mfttels einer un- 35 
durchlasslgen Beschichtung oder Wand an der Ba- 
sis und den Seiten dieses Kegelstumpfes in Form ei- 
nes im wesentlkjhen stumpfen Kegels gehaiten 
enthalten 1st. 

1 1 . Tablette nach Anspruch 1 0. in weteher die Sub- 40 
stanz mitteis einer Beschichtung enthalten ist 

12. Tablette nach Anspruch 10 oder 11, worIn die 
Substanz ein Antihypertanshmm, ein Mittel gegen 
Angstzustdnde, ein Bronchodflator oder ein Blut- 
zucker senkendes Mittel Ist 45 

13. Tablette nach den AnsprOchen 10 bis 12, worin 
die Substanz Prazosin, Trimazosin, Doxazosin, Hy- 
droxyzin. Sertrafin, Pirbuterol oder Glipizid ist 

1 4. Bnstempelige oder Rundlaufer-Tabletten- 
pressB fQr die Venvendung bei der Herstellung von 50 
Tabietten In Form eines im wesentlichen stumpfen 
Kegels, welche an ]edem Plalz 

(a) einen ubiichen njnden und ebenen oder kon- 
vexen unteren Stempel, 

(b) eine Qbllche lunde Matrize und ss 

(c) einen entsprechenden oberen Stempel mit ei- 
ner Hohlung, 

die die Form eines im wesentlichen stumpfen Ke- 
gels hat, enth^ 

15. Tablettenpresse nach Anspruch 14, worin die $0 
Selte der kegelformlgen HdWung von konkaver 
Form ist 

16. Tablettenpresse nach ingendelnem der An- 
sprOcha 14 bis 15, worin das Verhditnis der Durch- 
messer vom oberen End und der Basts des Kegel- 65 



stumpfes im Bereich von 1 :2 bis 1 :4 und das Vertiait- 
nis der Hohe zum Durchmesser der Basis im Be- 
reich von 1:1 bls1:4liegt. 

17. Vorrichtung zur Entfernung der Beschich- 
tung vom Ende mIt dem kleineren Durchmesser ei- 
ner vollstandig Oberzogenen Tablette, die die Form 
eines ersten, Im wesentlichen stumpfen Kegels hat, 
welche 

(a) eine bewegliche, horizontale Platte, die eine 
Vlelzahl von Perforatlonen enthah, die in Fonm ei- 
nes im wesentlichen stumpfen zweiten Kegels mit 
gleichen Winkein von geringerer Hohe voriiegen, 
dessen grd Barer Durchmesser sich an der Ober- 
seite der Platte befindet und der nicht grdBer ats 
der grdfiere Durchmesser des ersten Kegelstum- 
pes ist und dessen kleinerer Durchmesser sich 
am Boden der Platte befindet und gr6Ser a(s der 
kleinere Durdimesser des ersten Kegelstumpes 
ist; 

(b) Mittel zum Ensetzen der vollstSndig Oberzo- 
genen Tabietten in die Perfbrationen, 

(c) eine station3re Schleifeinrichtung oberiialb 
der beweglichen Platte, um die eingesetzten Ta- 
bietten an ihren Platzen zu halten, 

(d) eine stationSre Schleifeinrichtung untertialb 
der Ebene der Platte, die In einer solchen Entfer- 
nung angeordnet ist, daB sie die Beschichtung 
von dem Ende der gehaftenan Tabietten, das den 
geringeren Durchmesser besltzt, entfemt. 

(e) ein Mittst zum Auswurf der fertigen Tabietten 
umfa8t 

18. Verfiahren zur Herstellung einer Tablette ge- 
mSLB Anspruch 10. welches die Schritte: 

(a) Fbrmen unbesdiichteter Tabietten in Form ei- 
nes Im wesentlichen stumpfen Kegels in einer eln- 
stempellgen oder Rundldufer-Tabiettenpresse, 
die einen Qbllchen runden und ebenen oder kon- 
vexen unteren Stempel, eine Qbllche entspre- 
chende runde zentrale Matrize und einen ent- 
sprechenden unteren Stempel mIt einer Hohiung, 
die in Form eines im wesentlichen stumpfen Ke- 
g^ voriiegt aufweist 

(b) vollstandiges Oberziehen der unbeschk:ht&> 
ten Tabietten mit einer undurchlassigen Beschlciv 
tung auf Dbllche Weise, 

(c) Entfemen der Beschichtung von dem Ende 
der voltst^dig Oberzogenen Tabietten, das den 
kleineren Durchmesser besltzt mitteis einer Bn- 
richtung, die eine bewegliche, horizontale Platte mit 
Perfbrationen in einer solchen Fonm und GroBe, 
daB sich die Tabietten mit dem schmaleren Ende un- 
terhalb der Ebene der Piotte anordnen, Mittel zum 
Einsetzen der vollstandig Oberzogenen Tabietten in 
diese Perforatlonen, eine stationdre Halteeinrich- 
tung obertialb der beweglichen Platte, um die einge- 
setzten Tabietten an Ihren Ptdtzen zu halten, eine 
stattondre Schleifeinrichtung unterhalb der Ebene 
der Platte, die in einer solchen Entfernung angeord- 
net ist daB sie die Besch^htung von dem Ende der 
vollstandig beschichteten Tabietten, das den gerin- 
geren Durchmesser besHzt entfemt und Mittel 
zum Ausgeben der fertigen Tabietten aufweist, unv 
faBt 

19. Verfahren nach Anspruch 18, worin In Stufe 
(a) der untere Stempel konvex ist 
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Revendlcations 

1. Dlsposilif pour la llWration controlde d'une ou 
pluslaurs substances actives dans un milieu fluide, 

qui comprend ladite substance rdpartie de manidm 5 
homogSne, avec ou sans un ou plusieufs diluants 
inertes, et pr6sente sous forme rfun cdne netto- 
ment tronqufi au moyen d'une parol ou rfun revSte- 
ment Impermeable sur la base et te cdt6 dudit cflne 
tronquS. 

2. Dispositif sulvant la revendication 1, dans le- 
quel le rapport des diamdtres du sommet k la base 
du cflne tronqui est compris dans I'intervalle de 1:2 
& 1:4, et le rapport de la hauteur au diamdtre de (a 
base est compris dans rintervalle de 1 :1 ^ 1 :4. is 

3. Dispositif suivant la revendication 1 ou 2, dans 
lequel le cflne tronqu6 possdde une base convexe. 

4. Dispositif suivant Tune quelconque des reven- 
dlcations prec^ntes, dans lequel le cflne tronqud 
poss^de une face concave. 20 

5. Dispositif suivant Tune quelconque des reven- 
dlcations pr^cedentes, dans lequel la substance est 
biologlquement active. 

6. DIsposltff suivant t'una quelconque des reven- 
dlcations pr6c6dentes, dans lequel I'activit^ est une 25 
activity gennldde, phamiaceutlque ou ^vftant ou 
dulsant les odeurs dans le, ou provenant du, milieu 
fluide. 

7. Bol destine k Padministration orale dans le reti- 
culum ou le rumen rfun mammifdre ruminant, tedit bol 30 
etant retenu dans ledit njmen ou reticulum et iib6- 

rant un ou plusieurs agents actifs dans le milieu du- 
dit njmen ou reticulum k me vitesse pratiquement 
constants pendant une longue p§riode, qui com- 
prend un ou plusieurs dispositifs suivant I'une quel- 35 
conque des revendlcations prdcddentes, le ou les 
agents actife etant r6partis de manlkre homoglne 
dans une malrice et presents sous fonne d'un ou 
plusieurs oflnes netlement tronquds au moyen d'une 
paroi impenneable sur la base et le cflt6 du ou des 40 
cones tronqu^s. 

8. Bol suivant la revendication 7, comprenant 
I'agent actif present dans plusieurs cavttes en for- 
me de cflnes tronquds, dans plusieurs cylindres 
plats ou disques months dans un support de forme 45 
cylindrique allong^e et espacds pour permettre I'ao- 

cks du sommet desdits cflnes tronqu^s au milieu du 
rumen ou du reticulum, ledft support ayant une patte 
flexible et r^siliente fixee, pouvant dtre malntenue 
sous une configuration ennoulde autour ducfit cyiln- 50 
dre allonge par des moyens de contention qui lib^ 
rent ladite patte une fols dans le milieu du reticulum 
ou du rumen. 

^ 9. Bol suivant la revendication 8, dans lequel 
I'agent actif est le morantel ou un de ses sels phar- 55 
maceutiquement acceptables, dans une matrice po- 
lymSrique. 

10. Comprime destine k Tadministration orale k un 
mammifdre, qui libdre une substance pharmaceutl- 
quement active dans le fluide du tractus gastro-in- 60 
testlnal dudH mammifdre k une vitesse constante 
pendant un tamps notable, qui comprend un disposi- 
tif suivant Tune quelconqu des revendlcations 1 k 
6 comprenant la substance repartie de mani^ ho- 
mogdne, avec ou sans un ou plusieurs diluants 65 



pharmaceutiquement acceptatiles, et presente sous 
forme d'un cone netlement tronque au moyen d'un 
revetement ou d'une paroi impermeable sur la base 
et le cote dudit cone trbnque. 

11. Comprime suivant la revendication 10, dans le- 
quel la substance est maintenue au moyen d'un re- 
vetement. 

12. Comprime suivant la revendication 10 ou 11, 
dans lequel la substance est un agent anti-hyper- 
tanseur, un anxiolytlque, un bronchodilatateur ou un 
agent abaissant la teneur sanguine en glucose. 

13. Comprime suivant les revendlcations 10 ^ 12, 
dans lequel la substance est la prazosine, la trima- 
zosine, la doxazosine, mydroxyzine, la sertraline, 
le pirbuterol ou le glipizide. 

14. Presse ^ comprimes k un seul poste ou k plu- 
sieurs postes, destines a etre utiGsee dans la pro- 
duction de comprimes sous forme de cflnes netle- 
ment tronques. qui, k diaque poste, comprend 

(a) un poingon Inferieur dassique, ctrculaire et 
plat ou convexe; 

(b) une matrice ctrculaire dassique; et 

(c) un polngon superieur correspondant ayant 
une cavite qui est sous forme d'un cflne nette- 
ment tronque. 

15. Presse k comprimes suivant la revenrfication 
14, dans laquelie le cflte de la cavite en forme de cfl- 
ne est de forme concave. 

16. Presse k comprimes suivant la revendication 
14 ou 15, dans laquelie le rapport des diametres du 
sommet et de la base du cflne tronque est compris 
dans Hntervalle de 1:2 ^ 1:4 et ie rapport de la hau- 
teur au diametra de la base est compris dans rinter- 
valle de 1:1 ^1:4, 

17. Appareil pour eilmlner le revfltement de I'extre- 
mite de plus petit diamdtre rfun comprime totalement 
enrobe qui est sous la forme rfun premier cflne net- 
tement tronque, qui comprend 

(a) une plaque horizontale mobfle contenant plu- 
sieurs perforations sous forme d'un second cflne 
equiangle fortement tronque, moins haut, ayant 
son plus grand diametre au sommet de la plaque et 
non superieur au plus grand diametre dudit pre- 
mier cflne tronque, et son plus petit diarndtre au 
fond de la plaque et plus grand que le plus petit 
diametre dudit premier cflne tronque; 

(b) des moyens pour placer lesdits comprimes to- 
talement enrobes dans lesdites perforations; 

(c) un dispositif stationnaire de support audes- 
sus de ladite plaque mobile pour maintenir en pla- 
ce las comprimes instalies; 

(d) un dispositif stationnaire de meulage au-des- 
sous du plan de ladite plaque, espace de maniere 
k eilmlner I'enrobage de Textremlte de plus petit 
diametre desdits comprimes places sur le support; 

(e) un dispositif d'ejsction des comprimes finis. 
ia Precede pour (a preparation d'un comprime 

suivant la revendication 10, qui comprend les eta- 

pes consistent 
(a) k preparer des comprimes non enrobes sous 
forme d'un cflne nettement tronque dans une 
presse k comprimes k un seul post ou k plu- 
sieurs postes comprenant un poin^on Inferieur 
dassique drculatre et plat ou convexe; une matri- 
ce centrale drculaire dassique correspondante; 
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et un poingon supdrleur correspondant ayant une 
caviti qui est sous forme d'un cone nettement 
tronqu§; 

(b) k enrober totalement lesdrls comprimfe non 
enrobe avec un enrobage impermeable par des 5 
moyens classlques; 

(c) h eiiminer I'enrobage de I'extr6mit6 de plus pe- 
tit diamdtre des comprim^s totalement enrobes au 
moyen d'un appaneil comprenant une plaque hori- 
zontale mobile ayarrt des perforations d*une for- io 
me et d'un diamdtre permettant d'Installer lesdfts 
comprim6s avec la plus petite extr6mit6 au-des- 
sous du plan de la plaque; un dispositif pour Ins- 
taller lesdits comprim^ totalement enrobes dans 
iesdites perforations; un dispositif de support is 
stationnaire au-dessus de ladite plaque mobile 
pour maintenir en place lesdits comprimds; un dis- 
positif de meulage stationnaire au-dessous du 

plan de ladite plaque, espacd de mani§re k ^limi- 
ner i'enrobage de t'extremrtS de plus petit diamd- 20 
tre des comprim^s totalement enrob^; et un dis- 
positif pour rejection des comprim^s finis. 
19. Proo6d6 suivant la revendication 18. dans le- 
quel, dans I'dtape (a) ie poingon infSrieur est conve- 
xe. 25 
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